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Abstract 
There is a general feeling that internal clients are dissatisfied with the IT services provided to them. This article makes two 
important contributions: using a framework to evaluate the quality of IT services based on SERVQUAL scale and data 
collected from internal clients of major energy organizations in Brazil (a) it tests whether internal clients are indeed 
dissatisfied with the IT services provided and (b) unfold the main reasons behind the overall satisfaction (dissatisfaction). 
The main results found are a general dissatisfaction with IT services and the main reasons behind it are problems in the 
communication between IT employees and internal clients and deadlines. In general, issues related to whether employees of 
the IT department instill confidence, and deliver consistent and relevant information for clients seems to be the ones that 
have the highest impact on internal clients overall satisfaction with IT services. These results have important managerial 
implications. 
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1. Introduction 
The emergence of new technologies in recent decades has changed the way organizations conduct their daily 
operations. As organizations look for more effective ways to set themselves apart in the market, information 
technology (“IT”) management has become critical [1]. Understanding and identifying the benefits brought by 
IT and its relationship with organizational performance has become crucial [2].  
Although organizations greatly improved the way they provide IT services to its internal clients, the huge 
costs associated with it has raised serious managerial concerns. Only in 1991, US companies spent more money 
on investments in IT equipment than in all other capital expenditures together [3]. More recently, several 
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studies point to a significant increase in IT spending. For example, a report developed by the Gartner Institute, 
a research institute focusing on the technology market, forecasted increasing rates for global IT spending in the 
coming years, reaching US$ 4.5 trillion in 2017. In Brazil, the institute predicted an increase of 10.1% of IT 
spending for 2012 relative to 2010, reaching approximately US$ 144 billion. As a result, measuring the 
performance of IT services has become an essential part of IT management.  
According to [4], the search for excellence in service and measurement of service quality has both been 
strategies used by organizations to obtain competitive advantage. The organizations, however, have faced 
challenges in trying to use traditional measures of financial performance to measure the performance of IT 
services and its benefits, largely intangible. As a result there is an urgent need for new ways of measuring IT 
performance. An alternative which has become quite popular is to measure the quality of IT services as 
perceived by its customers [5].  
With increasing competition in many markets, managers pressure the IT infrastructure, demanding better 
and quicker solutions, with quality assurance and low costs [6]. There is also a tendency of managers to 
postpone IT investments [7], which may negatively influence its quality. For one reason or another, there is a 
general feeling that internal clients are dissatisfied with the IT services provided by their organizations. 
Given this need for a better understanding of IT services and this general feeling of a dissatisfaction about 
the quality of the IT services provided by organizations to its internal clients, this article aims to first test 
empirically whether internal clients are indeed dissatisfied with the IT services provided and, if the 
dissatisfaction proves to be an empirical result, unfold the main reasons behind it. To test for clients satisfaction 
with IT services a quality assessment scale (based on SERVQUAL scale) is used based on the notions of 
superiority (how much the service provided exceed expectations) and appropriateness (how much the service 
provided exceed the minimum level accepted) [8]. There are few studies in the literature focusing on the 
evaluation of IT services quality according to internal clients of organizations [9]. This article brings two 
important contributions to this literature. It develops an empirical framework for assessing the quality of 
internal services provided by IT departments, based on extensions and adaptations of the SERVQUAL scale 
and, by collecting primary data, show empirically that there is indeed a dissatisfaction and the main reasons 
behind it. 
2. Scale for Measuring Internal Clients Perceptions of IT Service Quality 
The quality of a service is an abstract concept because of three fundamental characteristics of services: 
heterogeneity, intangibility and inseparability of production and consumption. Given these characteristics it is a 
challenging task to create a unique uncontestable measure of service quality. A group of researchers developed 
around the 80’s a series of studies that aimed to develop the best possible scale for measuring consumer 
perceptions of service quality. The result was the SERVQUAL scale [10]. The SERVQUAL is a 22-item 
instrument designed to measure service quality over five dimensions: tangibles (“physical facilities, equipment, 
and appearance of personnel”), reliability (“ability to perform the promised service dependably and 
accurately”), responsiveness (“willingness to help customers and provide prompt service”), assurance 
(“knowledge and courtesy of employees and their ability to inspire trust”) and empathy (caring, individualized 
attention the firm provides its customers”) [8].  
Although widely used, the original 22-item instrument proposed by Parasuraman, Zeithaml and Berry (1988) 
caused a lot of criticisms from many researchers and marketing practitioners, among them stands out Carman 
(1990) who proposed that the model was not valid for general use [11]. As Carman (1990), many others 
suggested changes and revisions to the original SERVQUAL, while recognizing the great applicability of the 
model [12-15].  
The scale used here to measure consumer perception of IT service quality is based on the SERVQUAL 22-
instrument with adaptations and extensions. Adaptations and extensions were included to take care of previous 
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critics about the original instrument [12-15], to better fit the specific service under question, IT services [16-19], 
and to account for issues found during the pretest and “debug” stage of the present survey. A more detailed 
discussion of the construction of the 23-item instrument used here to measure consumer perception of IT 
service quality can be found in [20]. The survey was originally written in Portuguese but an approximate 
translation to English can be found in the Appendix A. Each of the 23-items constructed to measure IT service 
quality was evaluated according to an attitude scale with seven choices ranging from (1=never) to (7=always). 
For each of the 23 items, three different answers were collected from respondents: (i) “How it is in my 
company”, (ii) “How it should be”, and (iii) “Minimum accepted”. This format generates separate ratings of 
desired, adequate, and perceived service with three identical, side-by-side scales. Earlier versions of 
SERVQUAL scale operationalizes service quality by subtracting customers' expectation scores from their 
perception scores on the 22 items. Later research showed “service expectations as existing at two different 
levels that customers use as comparison standards in assessing service quality: desired service (the level of 
service representing a blend of what customers believe "can be" and "should be" provided”) and adequate 
service (the minimum level of service customers are willing to accept)” [10]. This later modified version of 
SERVQUAL is able to capture not only the discrepancy between perceived service and desired service — 
usually labeled in the literature as measure of service superiority (or MSS) — but also the discrepancy between 
perceived service and adequate service — usually labeled in the literature as measure of service adequacy (or 
MSA).  
3. Methodology 
In order to understand whether internal clients are indeed dissatisfied with the quality of services provided 
by their organizations, primary data was collected from internal clients of major energy organizations in Brazil, 
using the 23-items instrument discussed above and reproduced in Appendix A. A snowball sampling technique 
was used due to the difficulty in accessing potential respondents. The questionnaires were sent by email 
between the months of May and July of 2013. There was no restriction on the geographic location or other 
demographic criteria. The only restriction for participating in the survey was that the respondent should belong 
to an organization with an IT department that has at least one formal manager, excluding in this way companies 
with informal IT infrastructure or fully outsourced. A total of 169 valid responses were obtained from which 
110 responses came from a sole largest energy organization.  
Besides the 23-items that respondents had to evaluate according to the 7-points attitude scale, they were also 
questioned about their demographics (sex, age, income, education, place of residence), professional situation 
(where they work, time at the current job, position, among others), usage patterns of IT services (to understand 
whether they were heavy users of IT services), and their general satisfaction level with IT services. For this last 
question, respondents were asked to evaluate according to a 7-points Likert scale ranging from (1 = strongly 
disagree) to (7 = strongly agree) how satisfied they were with IT services provided by the company they work 
in a general manner. 
Six research hypotheses were formulated to answer the main questions proposed at this article. The first two 
hypotheses are related to the assessment of internal clients’ satisfaction with IT services provided by their 
companies. Hypotheses three and four deal with heterogeneity of internal clients of the companies, checking 
whether certain types of clients (intensive users of IT services) have a higher motivation to be dissatisfied with 
IT services than others. Hypothesis five and six unfold the main reasons behind the overall satisfaction 
(dissatisfaction) with IT services. These hypotheses are summarized in figure 1. 
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Fig.1. Research hypotheses 
For each of the 23 items presented in Appendix A, responses related to three measures – perceived quality of 
IT services, expected quality of IT services, and minimum acceptable quality level of IT services, were 
computed separately and the level of reliability of these responses were verified using Cronbach's alpha [21]. 
Responses about the first measure, perceived quality of IT services, attest to the quality of IT services that 
internal clients of the surveyed organizations believe they experienced. The lower the score, the worse the 
quality of the service evaluated. Responses about the second measure, expected quality of IT services, attest to 
the expected quality internal clients of the surveyed organizations believe they should encounter. Items with 
low scores indicate items for which internal clients give little importance or have low expectations. Responses 
about the third measure, minimum acceptable quality level, attest to the tolerance of internal clients. Items with 
low scores indicate factors for which internal clients have greater tolerance.  
In order to understand why internal clients are dissatisfied with the quality of IT services provided by their 
organizations, a first simple comparison of the means of the different items for the same measure and 
correlations for each item across the three measures were calculated in order to understand which items are the 
most positively (negatively) evaluated and how much perceived quality, expected quality and minimum 
acceptable quality levels were correlated. Next, for each of the 23 items, the MSS and MSA were calculated by 
subtracting respectively, expected quality from perceived quality, and minimum acceptable quality from 
perceived quality. MSS and MSA are positive when the quality perceived is higher than both the expected level 
and minimum acceptable level. To test for the first two research hypotheses, paired-sample t-tests were 
conducted in order to check whether the average perceived quality is significantly different from the average 
expected quality and the average minimum acceptable quality.  
To test for hypotheses three and four it is necessary to define intensive users. Users were classified as 
intensive according to the number of devices and systems they use. One point was assigned for each system 
used, and three points were assigned when ERP (Enterprise Resource Planning) systems were used. A higher 
score was attributed to ERP systems due to the complexity involved in their use and its continued use nature. 
The maximum possible score was 8. Users were classified as intensive if they obtained a score bigger or equal 
to 7. Of the 169 respondents, 66 were classified as intensive users. Next, independent-samples t-tests were 
conducted in order to check whether the average MSS and MSA differ significantly across the two groups of 
clients, intensive users and others. 
Finally, to unfold the reasons behind the overall satisfaction (dissatisfaction), a factor analysis was 
conducted to compile the 23 questions into fewer factors. Different criteria and methods were used to decide 
how many factors to retain and which questions should be compiled in each factor. A regression analysis was 
then conducted in order to understand which factors (as selected by the factor analysis and used as explanatory 
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variables) most significantly affect IT services overall satisfaction as measured by the 7-points Likert scale 
question about general satisfaction (dependent variable). 
4. Results 
For all dimensions analyzed, Cronbach's alphas were extremely high, greater than 0.9, indicating adequacy 
and reliability of the sample for statistical analysis. Comparing the means of the different items for each 
measure separately we found that issues related to how IT staff keeps clients informed about delays, how the 
deadlines proposed by the IT staff meet clients’ needs and how personalized were the services provided were 
among the items most poorly perceived. Those were not, however, the items with higher expectations or greater 
intolerance. Clients have high expectations and are more intolerant with respect to good will and cordiality 
demonstrated by the IT staff, among other issues related to security. The analysis of the correlations for each 
item across the three measures also verified the existence of a relatively high correlation level between the 
responses to the minimum acceptable level and the expectation (0.60). Despite this high correlation, some items 
assessed differed significantly between the two measures showing that respondents understood correctly that 
expectation and minimum acceptable level are correlated but different measures. 
Looking at the MSS and MSA we found that for 98% of the respondents, on average, the quality of IT 
service perceived did not exceed the expectations or, in other words, the MSS measures were negative. This 
percentage of respondents decreases for MSA, where 57% of the respondents appeared with a negative MSA. 
These results not only indicate the overall customer dissatisfaction with IT services, as their expectations and 
minimum accepted level of services have not been exceed by their perceptions, but also helps to identify the 
items that most frustrates customer expectations. The items with the greatest negative differences between the 
perceived and expected are related to the quality of communication between IT staff and internal clients and 
deadlines. Customers believe that IT staff does not keep them properly informed about delays, does not propose 
appropriate deadlines to meet their needs, does not meet deadlines, and does not understand their needs. Most 
items that showed poor results for MSS also showed poor results for MSA. 
The main findings for the comparisons between the perceived, expected and minimum acceptable levels of 
quality of IT services are summarized in table 1 (hypotheses 1 and 2). The average perception and expectation 
for all assessed answers are 5.03 and 6.30, respectively. A paired-sample t-test reveals that a significance level 
of 5% we can reject the hypothesis of equality between these averages (t statistic = -17.78, p<0.01). That is, 
with a statistical significance of 5% we can conclude that the quality of IT services as perceived by internal 
clients does not exceed their expectations. The comparison between the averages of perception and minimum 
acceptable has greater similarity, 5.03 and 5.34, respectively. A paired-sample t-test reveals that a significance 
level of 5% we can reject the hypothesis of equality between the averages (t statistic = -3.85, p<0.01). That is, 
with a statistical significance of 5% we can conclude that the quality of IT services as perceived by internal 
clients does not exceed their minimum acceptable level. These results confirm the general feeling of a 
dissatisfaction of internal clients with the IT services provided by their companies. Other findings concerning 
the comparison of the results between the clients who belonged to the sole largest firm in this market and 
clients of other firms can be found in [20]. 
Table 1. Summary statistics for perceived, expected and minimum acceptable level for the quality of IT services 
 Average Standard 
Deviation 
Perceived 5.03 0.92 
Expected 6.30 0.54 
Minimum Acceptable 5.34 0.84 
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Taking into consideration the heterogeneity of dissatisfaction among different types of internal clients, the 
main findings for the comparisons between the MAS and MSS between intensive users of IT services and non-
intensive users of IT services are summarized in table 2 (hypotheses 3 and 4). The average MAS for intensive 
users and non-intensive users are -0.28 and -0.32, respectively. An independent-samples t-test reveals that a 
significance level of 5% we cannot reject the hypothesis of equality between these averages (t statistic = -0.25, 
p>0.50). The average MSS for intensive users and non-intensive users are -1.14 and -1.36, respectively. Again 
an independent-samples t-test reveals that a significance level of 5% we cannot reject the hypothesis of equality 
between the averages (t statistic = -1.49, p>0.10). That is, with a statistical significance of 5% we can conclude 
that intensive users are not more demanding and dissatisfied than other users and, therefore, the dissatisfaction 
of internal clients with IT services is a general dissatisfaction of all users, regardless of the intensity of use. 
Table 2. Summary statistics for MAS and MSS: intensive users x non-intensive users 
 Average Standard 
Deviation 
MAS (intensive users) -0.28 0.97 
MAS (non-intensive users) -0.32 1.09 
MSS (intensive users) -1.14 0.80 
MSS (non-intensive users) -1.36 1.00 
 
Finally, in order to unfold the reasons behind the overall dissatisfaction, a factor analysis was conducted to 
compile the 23 questions into fewer factors. According to a Kaiser criterion, which suggests dropping all 
components with eigenvalues under 1.0, only five factors would have been retained. However, according to a 
variance explained criteria, four factors should have been retained. We decided to keep four factors. These 
factors were named based on the definitions of [10] whenever there was fit and are described in table 3. Note 
that although some factors were named similar to the definitions presented at [10] their meaning can be 
substantially different than in [10] as they encompass different questions. New factors were also created. Also 
note that we identified that question 16 has commonality below 0.5 and for this reason it was excluded from the 
factor analysis. For further details about the factor analysis see [22]. 
Table 3. Factors extracted from the data 
Factors Description Questions 
Assurance Questions about whether employees of the IT department 
instill confidence, and deliver consistent and relevant 
information for the clients. 
1-4;6-7;12-13 
Empathy Questions about whether employees of the IT department 
were accessible and caring. 
14-15;20-22 
Adequacy Questions about how well the IT services offered fit the 
needs of its clients 
5;17-19;23 
Timeliness Questions related to the adequacy and compliance of 
deadlines. 
8-11 
 
To understand which factors mainly contributes to IT services overall satisfaction we run a regression using 
the four factors described at table 1 as the explanatory variables and the overall satisfaction level measured 
according to a Likert scale of 7 points as the dependent variable. Table 4 displays the results of the regression 
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model. All four factors significantly affect the overall level of satisfaction at a 5% confidence level with 
assurance having the highest impact on overall satisfaction. The model has an R squared of 53.2%. From this 
analysis we can conclude that issues related to whether employees of the IT department instill confidence, and 
deliver consistent and relevant information for clients (assurance) seems to be the ones that have the highest 
impact on internal clients overall satisfaction with IT services.  
Table 4. Which factors mainly affects IT services overall satisfaction (dissatisfaction)? 
Explanatory 
Variables 
Unstandardized 
Coefficient 
t-statistic p-value 
Constant 5.27 85.46 0.00 
Assurance 0.63 10.22 0.00 
Empathy 0.37 5.96 0.00 
Adequacy 0.32 5.16 0.00 
Timeliness 0.28 4.46 0.00 
5. Conclusions 
Using a new framework to evaluate the quality of IT services based on SERVQUAL scale and data collected 
by snowball sampling technique from internal clients of major energy organizations in Brazil, the authors found 
a gap between expectation and perception as well as between perception and minimum acceptable level of IT 
services quality. These results point to a general dissatisfaction of internal clients with the IT services provided 
by their companies. This dissatisfaction seems to be everywhere, regardless of how much internal clients use 
such services. The main reasons behind this dissatisfaction are problems of communication between IT staff 
and internal clients and deadlines. In general, issues related to whether employees of the IT department instill 
confidence, and deliver consistent and relevant information for clients (assurance) are among the ones that have 
the highest impact on internal clients overall satisfaction with IT services. These findings have important 
managerial implications. Managers should focus on training better their IT staff, create mechanisms to facilitate 
the communication between the IT staff and internal clients, and implement processes that permit deadlines to 
be met on time and to meet clients’ needs. 
As with any study that uses non-random sampling technique, some cautious must be raised. In particular, the 
present work focused only on internal clients of some companies in the energy sector. It is possible that IT 
users from other industries find themselves more satisfied with the services delivered. Also as with any factor 
analysis, a certain amount of subjectivity is necessary in identifying and labeling factors. 
Future research can aim to understand the differences of ratings of IT services delivered to internal clients 
across different industries. Future research can also aim to understand how self-service technologies can and 
are being employed in the delivery of IT services to clients and, by decreasing the interaction between internal 
clients and IT staff, can increase the perception of quality. The increasingly use of self-service technologies 
(SSTs - "Technologies self-service") is already revolutionizing the delivery of many types of services, 
increasing consumer participation in the process [23]. 
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Appendix A. Questions Used to Evaluate IT Service Quality 
1. The IT staff demonstrates reliability when answering a user. 
2. The IT staff has the knowledge required to perform the services. 
3. The IT staff understands the needs of users. 
4. Information provided by the IT staff is helpful and reliable. 
5. IT service is available when I need. 
6. My requests are answered correctly in the first time. 
7. The service provided by the IT staff takes place immediately. 
8. I am informed about the deadlines for my requests. 
9. The deadlines proposed by the IT staff meet my needs. 
10. The deadlines are met. 
11. The IT staff keeps me informed about any delays. 
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12. There is good will to help internal users. 
13. The IT staff serves promptly internal users. 
14. The IT staff has time available for appropriate care. 
15. The IT staff is friendly. 
16. The IT staff answers me in a customized manner. 
17. Equipment and IT systems I use are up to date and responsive to my needs. 
18. My files and information are kept secure by IT. 
19. IT offers adequate space to store my work information. 
20. The IT staff on your company has good appearance. 
21. The IT services are provided in pleasant and adequate facilities. 
22. The communication channels provided by the IT department are accessible and easy to use. 
23. The IT department provides means by which I can work through portable devices. 
